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(57) Abstract: 



PROBLEM TO BE SOLVED: To provide a 
semiconductor device having a memory cell 
capacitor in which a deterioration of 
characteristics due to a hydrogen or a 
reducible atmosphere is suppressed and 
prevented and which has excellent 
reliability. 

SOLUTION: The memory cell capacitor C 
comprises a lower electrode 7 formed on a 
first hydrogen barrier film 8, a capacity 
insulating film 9 made of a ferroelectric 
material formed on the electrode 7. and an 
upper electrode 10 formed on the film 9. An 
interiayer film 1 5 is formed on the film 8 
and the capacitor C so as to cover the 
capacitor 0. The film 1 5 alleviates a 
stepwise difference of an edge E of the 
capacitor. A second hydrogen barrier film 
11 is formed on the film 15, and a second 
insulating film 1 2 is further formed on the 
film 11. 
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r. 

BEl^C V Dace J: 15 J^^S nri,* S C 4 «:4tSii f 

[ mmm 3 } f«^:^ 1 * fcti 2 tcf B*8®*^»geif .i? 

r. 

©^iaspK*ji»-c±fBi*s*fR-'-« ';r]ai^o-rc>ic 

i t T S ^<*f Btt^S. 
[iS*^ 6 ] ft^:S 5 K:f£8S©4^^Btf.i^SK:fci,» 

•C. 30 

±iB^^^s*m^^' TM<^:±iBTii[**«^^■ r^t auj 
£ -r s *^i*iBi^s. 

CMS^ 7 } fS^3S 5 K:fBK®^<*sBlgSia«:*5l> 

■c, 

liSSf ■5-''?'JTJS<!:. ±BBSII«fnfflM*fflI:&35>e.ttS 
IBtS^S. 

[iS*J18) fg*:54«:iEt8©i|i*»fBlf.SIS«c*ii> 40 

X. 

mim 9 ] n^m a K:ffisg©^«f Btti^stctso 

[ff^Ji 1 0 ] ^^»Sffi©±:^{c. Ill Ji 
iBH 1 me±K:?&sj 3 nfcgsitei^Mi . ±.^mmm 
ia±{csw6n/t^2ms<t%^-r-5->'*'j-fe^i'+i"'>* 50 
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->4»=&ffJfiX-r?.Xfi (a) i, 

±gBIIi (a) ©m. ai5J:K:. ±IBy*'J-fe;l'^^ + 

7N-i/i'=&iss-r.sKS^fofflM=i-jf5>iR-r^xfi (b) 

l^^rJ^fiSf SXg (c) 

*^tr¥aif*^tia*a©ssjs:^ffi. 

[if 1 1 ] m-im 1 0 tciBi£©iii^(*iBm^M© 

^i*:^-ft{Ctet^-C. ±IBIfi ( a ) ©Butc, ±fB^» 

s«©±:/3tcTiSj**m7^';Ti^*?KfiX-rsxg (d) 

±iBXIi (a) -Ttt, ±iBTSift7K^^>''JT)g©±K:± 
IBM 1 «a*}»fi5cf -5 C i *!|#® i -r Blf^a 

©ssii^^a. 

[n^m 1 2 ] is^Ji 1 1 {cgBtS(D*^»sBitiia© 

±sBXfi <b) ©^fc. ±iB-rf*l;■fe;^++>'^•i^3«©^ 
i2Si5{c*ji=.-r. jjBisM^*nfflJ!i=&^*-rsxs (e) 

±fBXIl <c) -Ctt, ±MWB.A^mf'i')TWk^. ±13^ 
* y •fe;!/^ 1'>'^•^'^©jl2g|5Ccte^,»^:±iBTf![t7K^-'^• 

iBis^a©i!{ii:^rffi. 

[ st^H 1 3 ] ntm 1 2 {clB£i©^(4^e©S!! j£ 
±iBXg ( e ) -Cli. ■?if^x•?^f> C 

<!: %!itia t •r-5i|i^f*iB«i^©m:^. 
[ n^m 1 4 ] if ^ra 1 2 * yte 1 3 jct Bts©^tt 
iBtg^a©Mji:fi1itc tet< » -c. 
±BBXg {e) ©fgtc. 1^— ©v;^d7:fem»-C. ±13^ 

y T)gi±iBTik*7Kis^^ y r)8^^:''^•^» i^^e 

XS { f ) 4$ ?>tc^tf C i*#«tr-5^«(*fB1Si? 

[ii*^ 1 5 ] mm 1 1 tciB«6©*^i*fBltJlS© 

±gBX?i (c) ©i^tc, ±i^y*y-b;^+^-^^•S'^^©^ 
2Si5fc*5t,i-c. ±iB©^?nffl|g*i<t o'JilB^SS7k#^N* 
y TSS^:l**0'r±iBTfiJ#7K^''-« ') T^^U^ 
Xg (g) <!:. 

SfiiCcm 2 ©aS*3R-'< y r IS«:?Bfi£-r hJM ( h ) 
i. 

±sim 2 ©1*S7k*7-? ■;TK^xy^-'^7i'-rsctK: 
J: -cr-r . l.tiWm.y^^^'^ y TJgte<i:0'±iE|g^fPfflBSl 

(i ) 

*3 centre i?:!^8itr-5^<*fB1fJ?a©l!{jt:^ 
iB*g©^|i^<*§Bt^g©S3^atcfcl»r. 
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±i3Xg (c) -Ca, ±iefe^M7J<^''^';7M^:X^^•2»3^ 

t8B*« 1 8 } i|i«<*S«Lh«:^ i wm^Hmt?>JL 
g (a) i, 

±iexg (a) (Omc. Sffi±{CTI![*7KIS-'<';TM* 10 
J^fiK-rSIS (b) <!:. 

mS^rSiftjAtyXg (c) <t. 

±MEmi'^^ic^m.«mmtmB5i-r^xm (d) i. 

±iBSS«iSMJiK:m2«ffiffllR*?B0i-rSXS ( e ) 

t. 

s c i K J: otry ^ 42;i/=^^ ^rjgjasf sxm 

(f ) i. 20 
±gBXg (f) Of^tC. «^tC. ±BBy^y-fe;i'+ + 
/<f3'=&«a-r-5e^iSfnfflis*jfjii£-r-5x?i (?) 

HS^rJfJ^-r-SXifi (h) 

[m^m 1 9 } w*3g 1 8 iciim(o^mmmm(D 

±fexfi ( g ) come. ±tBy ^ •fe;i'=<^ + ^^©(1 
fflBP(c*jc»r. ±Bmm&mmmim^t mm ( i ) 30 

±fBXfi (h) riJ. ±f^^Sll7|<^S''^•';TM?r. ±fB^ 

y TMccsr -5 J: ^» KjgfiR-r s c <t JS:!^ i -r S * 

2WF> + 3 S i H, — 2W+ 3 S i F, 
±iBSSl-CRSn-5SJE£«. #fSCC®l»®7ctt#HM'^ 
rif &*D*x-S. *?t. A 1 iBiS?gES^tC«, MO S h 5 

;^tc«. *m*ifg^-r?.xfi^7j<*'£ffli,>sx?iAi^ia 40 
[000 6] *^«¥^^*^^g^cffl^,»6n-^>«i^i'^D 

•b;l':1^ + >'<S/d»?^fi)tJi(P40DXgT<D*3R^i©ffi 

r. tSigxs«*io>*yi2;i'+ + y>-*^5r©#tt*fb*P;5 
<'X^7jintSnri»-5. ■€■€>— PDiLr. JSiTtC. tKIS 
''^•yTJg^&ffll»■2>C<!:(CJ:■or, iSj^XfttCfcUT^ * 
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BBlt^S©£{Ji:^. 

[ ^mm 2 0 ] iS^ii 1 8 $ fctt 1 9 ici^<o^^i^ 

±iBx?i is) vit. ±szfm.mmmmio,*ij:zjfT 
Eosimmv tcnsmc v oatci o-cm-r set 

[IIS?l«2 1] its?]® 1 835^6 2 0©l,>-rtX*M-o(c 

gB«8©i|i!i(#iBtS3IH©l« >r . 

±iexii ( h ) -cii, ±ieM?s*^^N- y rii?:;^ y it 

ffiCC J; r J^fiKT ^. C t =S:mm i T -5 BttiSS. 
[0 0 0 1] 

ttiai±tcii3-rs. 

[0 0 0 2 ] 

[iS3ft©S*l5] ia^. m«Pb (Zr. Ti) O,. 
S r B i ,Ta,0,^©fc;^f"yi';^!HFtt**-r4aSi^ 

wr •5?a8im*^ * y a tin, > 
[0003] * y$sg*jei-r «/<:«)©&* 

Sisii w . y * y -fe ji/ + + / ^• -> ©4#f4 b s -a- ^ c 
i < ^a^b^ssg-r •s/c8t)©«ig*j J:c/-e©si3t5?ffi 

®^M^=&}$^;gt^®ib«!i-c$>«3, > 
* y f >'N->'^?jKfiSjyp4i©x?i4'®*5^#Hm4>-r 

[0004] Wl^tf. i|i^j*i?SOStiffl{tK:#-,-C, T 

7.^i> l-J:b©:;'c#^:=i>5f l-*->'W©Si*iAi5*(cK. 
CVDi*tCj:Sf >i':^f-> (W) ©fi£I^AsjE<ffli»6 

nTi»-5. w©jssagfc«. WTcc^T^i -c^tosns 

[0005] 
+ 6H, (1) 

[0 0 0 7 ] 01 6tt. l?3txstctei-jiy*y-fe;i'+ 

y-b-»n 0 oo^TTst^mmxh^. 

[0 0 0 8 ] -fejn 0 0 o«. y*yH2;uh5> 

*y•feJ^=^^•^'.'^•->^?C<!:^:Wr•2.= MOSh-7>y;^5' 

«e^!Bj«tjE«iii!{2<t*»6«ifi£$n-cii5. s>*y 

{<i(T. ST l^8i81J«ifi;-r-5) 3(cj:-,t: 

^sSi^Sn-CfcO. lS?lK^iB5ffi:t»^l^2 
©-:^tCttf V htg4*sg^5tiTli.2>. MOS 
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[0 0 0 9 ] V-lr;U^i'/^'t^:$?Cli. mi<D7K^/< 
[0010] mlCD*^>'^'';TK8*5J:av•ty^2;l/^- 

sj^^nrc^So ±SRmsio«. m2(D7\mj^^}7m 

1 1*JJ:«>*^20^SM1 2*S5i*r^:3>^^ h:?-^ 
[0 0 1 1 ] Bll 7{i. i^itx?Itc;teC:f^>-=e»;^2;u=^ 

[0 0 1 2 ] ^ 1 7 CC7S-r^'t';*fe;U 1 1 0 0{^. ^1 

Ml 2±^c^ec$nt:i>5i^.35»5^i<Dae*<D^^';-fejb 

1 0 p 0 ig^c-So 
[00 13] 

2<D/k^7N'i;TJ!Sl HJ. ^^(^7m(0^^<0tj:{,>:^ 
[0 0 14] a 1 6 tC^f ^ 1 OS^CD 

0 0 o-c«, mi 8^^^'rJ:^(tc^ ji^o 

C(DX V E 'Cm2(D7i(.m^< «; Tig 

iii>m2<D7m7^ ')rmi i o^^b^ • ®t«ttk;,sii^ 

^b. ^-ty-feJl/l 0 0 0(D^2CDMMMl 2^38jlb/c 

[0015] ^fc. m 1 7ec7j^-rm20Dfie3So.p^^';-fe 

A 1 i5i^ 1 4 t±^mm 1 0 i^S^u-r > 
[0016] ti±tc:5^-i?fci: ^ cc. ±iSS£*(Dy -b 50 
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mm ' ^±r^ctmmi^mmr:$>h. 

[0017] :^BmU. iiBT:^^^-^??^^ ^/cJ^)CC3^j: 

^> ^i^^<*«S^»e^ T C (b g W i r S . 
[0018] 

±iSgSjffiiSJS±&CSt-t6n/c»2m@<!:?:^-r^ 

y"- ^S'iBttfflcDy ^ y + 7^•iy <b . ±fay ^ -fe 

[0 0 1 9 ] *:^BaiCj:n«, 'J -fe^b^ -i'7%->'iSr;Sr 

mmmm(o±(^nmsti^mm7i<^m^'^'jrm\t. ^iSt^<o 

[0 0 2 0] iMdSi^Wmmmt. 03*5j:a^'TEOS 
^ttffl L/cSBE^C V D ffiCc J: 0 $ ^ C i 

[0 02 1 ] 0,fcJ:0'TEOS^^fflL:^c^mcv 

DiSTw, m^fS^m^^^ii ^umiim^ . 7Kmfe«i 
[0 022] ±.mm7m^^ u rjet*. ;^7S ^mcx 

[002 3] ^mv\ti^mi)m^l^t^K>OX. 7K 

^tc J: ^ ^ ^ -fe;v=t^ 7^•>' (or&wmimom'&L^it 
[0024] ±i£^ 1 w^oyris^m^htxfcrmLt?}^ 

^7^' y T^*3 6tcfiix.S C i i^^Sf * Ul^o 
[0 02 5 ] CCDCiCC<J:or. 
^CD« A*5 J: O'ffi^ J: ^) ^ ^ 'j -fe ;U ^ 1- s t> CD^S 

[002 6 ] ±iBTikt*»7N' 1; TJK^i. ±l£> ^ U -fe 

[0 0 2 7 ] CCDCiiCi-^-C, 'J -fe;!/^ 
J&«Tat 7k«7N' 1; TJ!S <bt6S7k*>^^* TJgi tC cfc o 
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(002 8} ±tiw.m.:^m^'i y TMiitaTifc^^Kss-'^' 
y T M i *! a « {c i J: ^ tc A 5r - > $ n 

(0 0 2 9 3 <J T)g*iiO'TS^t*lg-'^• 'J T 

0As?f5fiR 5 tit l> i.mmic zi-^Hi; V:fvif^Wrti> 
mJ&tti>^V:, ±iB2ocDjg^S3i-rsci«:j:S 

3 > d» 4; h {f<D^ismit^nf^\ ■ m±t S C i *!-C 

(003 0] ±fB«S*^''<y T|g». iSBSM^fPffl 

[003 1 ] ±fSm 1 ±tBTaS**§R'''« 'J Tig 

(0 03 2] |^imffi©»?S©^/d 

W y * y -fe ;u+ + >'^•i' 3'<DTii& 7k^yN' tBcd^®*> 

[0033] ±iB^ 1 mmt, TSP«c2gatt*^^-c r 

[0034] CroCitCioT, IS im®4Cg?^$tlS 
r > ^ h ifmiP 6itft5l L r < *SSa*cj)7)<»lc J: 

[0035] ;^^q9cr>^<*iBltigS©SSi^:^», * 
(a) i, ±iBX^ (a) ©?^tc. S«±(C. ±12^* 

s (b) i, s«_hfc> ±.t^mmamm^\m.ri,^ 
s*^>'^• y r JS^jgfiK^^xs ( c ) t ^^tf. 

( 0 0 3 6 ] *^CCJ:ti«, y^yHzil'+^y^l^^r?: 

J: ^1 tc. y * y 42;u=t^ I" ^n-j/ ^^©x i>m(OfSM^ 

S7K^^<yT)S©i8M*ssi±*5i*i±-rs. fi£-5-c. Kg 

«Afc J: o'ifitific J: ^ > * y -fe jt-* 1- vN-v ^ oy^mmm 
iBtf,gg*5tt6n^. 

[0 037] ±IBX^i ( a ) ©MK, ±fBi|i«f*S«© 

±:S{cTi!t#*J^>'-<yT)P^ff5fi!t.T.5X?i (d) 
(C^*. ±IBXS (a) -CB. ±iBTt!tt7K^/Sy7K 
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[0 03 8] c<octicj:r>x, mmimmfiifih<D7ii 

i^)g©!^t4^^ffc?rtili*i| • m±X-^i>, 

[0039] ±fexe ( b ) ©ticc. ±ay * y ■fe;i'+ 

i>Xm (e) «r3?>{C^*. ±ieXg (c) Tti, ±IB 
gpK:4st,>r ±gBTSi#7KS''< y TigKS-r -5 J: ^ (c^fiS 

10 [ 0 04 0 ] c©c iicjc-^r. ^•=ey42;i'=^ + >'';i^5f 
©S23Btctet»t:. Ta#7kS/< y TK©-SB*i«a7K 
*^^'yT^<^:S■r-5. se^r, y*y-fe;v=*^-t'>'<5^3f*5 

TiS[#*^^^• y Tia iteS*^-''? y T Mi {C J; -c^^ 
K:fEt4Sn-5©-C. *SR{cJ:S5g«»«B!©!!tttm* 

[004 1 ] ±iSJM ( e ) -CB, * v h x •> 

[0 04 2] ±faX!l ( e ) ©f^CC, m—<D-77.i'^m 
l^T. ±iBy-tVl2;l/+-t.-'N-'>iJ©jg2gl5{C{4g-ra± 
20 IB1*M*^^^* y ri^i±iBTgS!t7K*/< y rMi 

-->i^1-5XM < f ) '&Se>{C$tyC<!:*5»$L/l». 

[0043] y rflSte<kiirFStt7K^>'< y r 

«s£t-rs«^{c. ±fa2o©)g*gM^-SC:t«:J:4 
33 > 4? h rr^ y©JB1^^b*»P*fl • l!»±-r idi-c 

[0044] ±fBXS ( c ) ©t*(C. ±sBy * y -feJl/* 

ie«S*^-'^yT)g«r^^LT±iBTfftt7K^^^yTM 
30 *SffiSif4Xig (k) Sffi±K:m2©1sSS7)<^^< 

yr{g5:5B5!tr-SXfi (h) i. ±iBm2©MS7k^''-« 
yTli«:X-^5^7-?-:, i7-r^Ci(e:J;-o-C. ilBMSTksR 

7<y rm^i^i^isz^mmamm^mmiphws.ti't 

-{ H-^^-JU^JB/S-rSXifl < i ) <b4:$6«:$^■C^> 

[0045] ±fBX^ ( b ) -Ctt. ±IBg:Mi^fi]fflJ!i«r 
O, *$ J:CJf T E O S «r(Sgfll LfcSBaac V D;S{C J: o-C 

[0 04 6] CfciiyfTEOS^ffifflb/cmmCV 

■5. 0,*J<k(LlfTEOS=&ffifflL/i:^E?acV 

[0047] ±IBXg ( c ) T«. ±tB«ffi7K5R^^ y T 
[0048] dJft-cii7K^ASf6^o/j:(,>©-c. 7}c 

50 micJ:h>t^o^k}\^^^'J<'>ii'<Dm&1mm<D<m.^it 
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[0 04 9 ] :^§m(Dim^mm^it^m.(Dm^':fjW: 
^mi^mm±ircmimm^Bmr^xn (a) 

m 1 mg<D«S3&^saiT^ sr^^i/T. ±iBTifet 7k 

±nmmmmm±(^cm2mmmm^mmt^xm ( e ) 

s ( f ) <t. ±fBXfi ( f ) cDitcc. ss±cc. ±fa> 

(g) »«±tc. ±lfi©M3g*Pfl98i*«S*r-5 
Ift^TkS^^'VTjg^f^^^^Xff (h) i^^tfo 
[0 0 5 0 ] :*:ffe0JOSiJO#2l<*tfitt^acoS8ii:3?fi6«: 

[0 0 5 1 ] ±faxg (g) (omitc. ±iB>'=e';-t2;i/+ 

-2>XS ( i ) ^^h^C^^. ilBXff (h) Tii. ±12 
[0 05 2] ccDC itcj:or. >'=e';-te;L'+i'^>*->:S? 

[0 0 5 3 ] ±fax!i ( & ) Tit. ±t^mmmm&^ 

O3 ^^<i: C/^T E O S b /c^BEIfeC V D acc J: o T 
[0 0 5 4] ±12X^1 ( h ) Vlt. ±f2^«^*^>'^' U T 
[0 0 5 5 ] 

[0 0 5 6 ] (*ji?f^.«i ) a :^mBm(D^^ 

[0 05 7 ] illl«:ij^-rj:^tc. 2f:|ISgJ&?JO^"t';-fe 

;i/ioo«. y^v-fe^uh^'^i^x^ibrfflii^ti^ 
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MOS h^>i^Xi57T r <!:. Hz i 

[0 058 ] MOS h^>>^;^i'Tri3:. *^<*S«S 

Mos b^>'j:^^T Tit. mit>7^^^mmm («t. 
ST \f^mmmtif^ti>) atcjrorm^wic^Msn 

4:/}mm^nXl^^. mos h^>t^;^d?Tr*5^J^? 
[0 0 59 ] ji^V-^Ji^^^^-^^i^^C^t. WKOyi^M^-^ 

^Mi&iitM9o±cc?B^$n/c±gism@i o^m^^c 

S 8 ^SST-E) r3 > ^ ^ h :7*5 6 ^ — :S^cD 

[0 06 0 ] |gi(D7k»^<»;TM8*jj:ov^';-fe;u^ 

TIKI 1 3?>^?f>^$nT4c5 0. ^6CC^2(D7lc^^^'yTM 

1 i<D±ocm2cD3fi^jai 2 3:>^?f^^$nri.^^o xasm 
1 4tcsj^$n-ci^^o 

[0 0 6 1 ] **jMs?gSsr«. m 1 tc^-TJ: ^Jc. ^ i 
<D7k^^>' y rii 8 ^ V -ir^i'^f /se^ ^ c (D±tc 

+ i^/^^'3? ccDx-^t?epEcDS^^jgfiiT'SiirBiJSii 5 
Ti^^ffjfiS^nri^^p c<Dtc^. m2(D7Km^<ormi 1 

^$n-E>i32(D7K^^"<';risii u^. 02^c^-rj:o 
40 ^c. Sf*©y^';-fe;n 0 0 occit-^rxt^iPgpEccts 

[00 6 2 ] S3tt. :$ll]teff$SRCDy-t';-fe;H 00*J 

j:^>'St*<Dy't v-fe;vi 0 0 otc^t:f en/c^n^nco 
y ^ y -fe ;i/ + ^ >' 1± ^Tj^T y t7 :7 r ^ „ 

/c2t)CD7K^JDtS ^j: -9 /ctt<D y y -fe ;V >' s >/ ^ c 
F 2 ^SJSfeJ^M©^ ^ y -fe;H 0 0 

50 (-rj&rto^. JsreiMi 53&^tsi:f6tiriiS) icr^-)v 



UL 

c<3D^@?$tt, F 3 *llJfe?B,l^cD^ ^ -fe;n 0 0 

[0 0 6 3 ] H3^S^f J:^tc. 
Ttt. yif^mnmm (F3) it* (F2) ir^^SS (1 
•^rV-fe^H 0 0 0 (m^^afflcDilFaMl 5;^)5^C:f6n 

ri^j^fto v\t. T^mm^m (F 1) «:^gm;o^2/iC 

[ 0 0 6 4 ] C a!*coy ^ »; ■b;H O O O Ti^, 

SPE-C<D02<D7K^-'N*i;TJgl 1 (DSMaiSttJ^^SSt^C 
tii^WEir^^^o x-^>?gBET'C0l|2C07K^/>*';TJ® 1 

[0 0 6 5 ] — :^mmBm(D^^v -fe^u 1 0 or- 
td:. ii2<D^K^-'N'vrMi i:^wmmtmm^(07m^^ 

[0 0 6 6] 'A^. 1 0 0(Dm 

[ 0 0 6 7 ] t^r. 04 ( a ) ccij^Txfi-e. ^mwm 
ffisitcs T I i&ffisa^3 ^jimvfcm. ^m»mms 

[0 0 6 8] ^X^C. ||l(D7K^/^*';TM8*5<iO'lll<D 
iteS^MSSrSSUT. iSTSe^*fi«5tetftMil82<D-:^tc 
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[0 06 9 ] ^Xtc, 04 ( b ) iciT^-rXfi-C. S^k: 
X. SPflMl 5CDff5jacCc«. 0,*JJ:t;fTEOS^fi^ 

tc. mmmibcommc. m«soG c^e^ii-^y 

[007 0] yctc, 04(0) CC^TX^r. SfeJb(C 
^2CD7K^7^M;r]gl 5 0 n mS]K(CX>'S 

20 ^m^m\r>xmm-^. ^mmBmv\t. jt»o04 
{ b ) (^cnkrxmx&mmmmcomNim i s n 

Xl>^(OX\ ^2(D7km7N'i;rJ!i 1 1 ^CVDaJ:*^ 
*s-e#^„ ;?^7N--^:5?artJ7j<**s#fe*L^ci:i^c?)'C. 7jcS 

[007 1 ] m>x. m^±icm2(Dimm 1 2 ^Jta 

2. ®2CD*^>'N'UTM1 l*5j:0'/irBlIil S^m^lU 
r. ±§|5^ei 0CCiiMT^3g)^^L^P§nL/d^. cv 

1 3 f^mm^tifcA \^mi4 ^fimr^.- 

[007 2] «±ox?iJc J: V) ^ 7mi,c^^^wtmm 

[oo73]?:c*5, ^mMBmxu. ji^v'^ji^^'^^^^ 
x'^^^ci)^ yum^i ^^mmut-^ ^m^thx 
40 h-f. y^v•fe;^=^^+7^•t^3'CcDx^^t;^g^JEcD|g^%J^ 

[0 074] (^ffj.®2 ) 0 5 li. 2p:|ISfe?fi®cD^* 

[0 07 5] *^fe?f5J2^,cD^-^r 'J -fe;!/ 2 0 0 ^3:. ±f2ll 
50 ,^.*J**o 



13 

[0076 ] *-r»l «c. ±sBlSi6^SSl©f t» \-Wi4 

osh^>y;<5'Tr (Disi§^^mnimmm2 icmm 

•rS3>4;i; 6 i, a'^^ i> V ■:f^ if I 6 K. 

l,>-Si:T'*^.. 3>d»i' h:/t7i/^l 6*s^W^> 

[ 0 0 7 7 ] 112 {C. sprHMJ^figODj** -fe^UZ 0 0 r 

^rafls 1 5 *5, mi 07K^>'^' 'J rigs i6jium2 ©tKik 
[007 81 ^mmmmic^tnt. n h ^-^ 1 

6 Ai, H 2 c7)*^^-5 'Jrmi 1 fc J:0'Jira]g 1 5 

>; -b + y<'> ^ C '^7K**5fSA-r -5 C i *3^cl>. -:. 

[0079] !^6c*iy6j&®tc intf . > * i2;u+ + 

>'^•^' $ C *J J: ilfJira^ 1 5 *5. ^1 CD7j<^-'N- Tli 8 fc 
J:c;»2<D7K^>'-5'Jriil ItcJr-ot^i^tcfEttSn-C 

[0 08 0}yi:Cc, *3ISfeJ^.®©^*'J-fe-'L'2 o 0©3 

[ 0 0 8 n 1 osgit:r&— 

[0 0 8 2 ] S6 ( a ) {C^n-TXSr. ^^mV^m 

ffi s ±fc s T I ;&itMfe3 3 ^j^^ LMk. mmwmm s 
±tcv- hm^M (^05^) i, y- hjfe^Riiiciaw 

5 i^l <D7J<:*-'^•y TM8 AiC, fS 

iMi^s?FmmMf^m2<D--f3u:^mrimm.imn 

[0083] y?{C. Bl 6 ( b ) Kfl^l-Xer. T^Sffi 

7. m^nmmi!fii:>uh^m.mmm9. *sj:a±^m 

Jg«lTBTSPSe7 iga^)S9=&IS^X5»9^>i/L 

@1 0 4gfi^BSP<!:-r'5«Ji«CO(,i-C5^'^-Cl>^»Ai. 
T8P«S 7 ?rgfiSI^P i r S ^ ^: ■fe;l'+ + ^''t^ 5» « 
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[0 084 ] -^XtfC. me (c) iCTn-tJMX', S^tc 

^ c ^mmfi, mmf^mrm is^K^-cx-^g^^ 

iSS^m® 1 iisiflllc, S#iBlfUffi©liPBl)® 1 5 *7 n 

-JfJt^om?? i^cC O3 *J<kiyfT E O S L./cSIE^C 

[0 08 5 ] ^tfc. ^^ymicisi^xh. mrsmi 5 

CT^lf. TEOS. SOG (;^f>5f>yv;:^) 

[008 6] y^tc. 137 (a) K^n-TX^t?. »«±K: 
^2 ©Tk*^^ >J 1 1 ?r, J13 5 0 n mflKtCj^fiS-r 
HP^i^l 5^mmti>$M.im9^(Om2 0:>yH 

20 m'>-<')ri^i 1 ^^*-rs. c©c<btc<fco-c. 

TK8i^2©*3g/-<'jrMl 1 ticJ:^x^±i^^m 

$ns. 3»s:^sffjsi-c«. ±ai©06 (c) (c^-rxfi 
-c©^iftiffl©siaj®i 5*!jgfi5c$n-ct,»«.©-c, M2 

©*^>'>' y re 1 1 ?rC V D&J: 0 fcl5^M^tt©>^.-C 

r. CVDSK:ijl,i-c^-r57K*Ccj:iSlJ-ffc?:«J$« • 

[008 7 ] yctC. 07 ( b ) {CTi^-rX^-C. SffiJitC 
30 ^2©iffi®Ml 2*itSL.. CMPffi%i'{Cj:9^ffl<b 

b/d^. Il2©ffi]^)lil2. ^2©*^^^•';T)S1 Ite 

j:zj^mmm 1 5 ^rSiib-c. isum® 1 0 icMmt^m 
ig5?L5:pap Lftia. mmip^tc ^>{f:KT >mimifyih 

^T3>:5^i' 1 3JSrS5fiR-r.5. m^T. :^2© 

mmm 12, m\ ©*^-'< rmsi^jzami ©*fe^jg 

S^Hiib-C. l^2©i^Ml2. l^l©**''<';Tja 
8isJ:ZJfmi<Oimm5^nmLX. MOSF^^J^::^ 

i'T r ©©jss^%Si:t&^iS2 icmmti>mmji=&m 

40 i'tf h:?'^yi 6=&J^fiSfr5. 

[0 0 8 8 ]iXK:. K7*^y 1 3*3j:i>*l etc 

ioo8 9]-m2<o$m-J5m- 

[0090 ] *lQfe?^.^©^*y-fe;i/2 0 0©^2©st 

■S. fflU. ±iElgl©S3Jg:^OEI6 ( c ) .{Cjj^fXS 
■C^f 1 5 ©K^^?r> 2|^Ji:^«6 

50 [009 1 ] $r. 08 (a) CC^-rXSt?. *53f»» 
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ffis ±tc s T I ^m^Mms 'kBiSi, otc-^k. ^mwsm s 
±tcy- vmmm (^mm) t. y- Hmmhi<.^t>i 

■r4?SiSS^iWtJt«i«2t*>6<cSMOS 
5^»l•©*lR>'^•yT)K8i5:MI«:iSa-r^). 'Xtc, II 

1 <o*JR/< ';rj^8 i cD*^ii5 ^Maur. 
[0092] y^tc. TSP«ffi7 . ^mmmimir^hui 

J' 6 3 n -S J: ^ «: / N- - - > i?' -r -5 C i (c J; -c 
[0093] AiC. S 8 ( b ) Kn^rXS-C. SfehCC 

mrsmi 5=&r7D-jgtt©^!ico,*5<tufTEos* 
-^jt i c <!: !tt < sSi«fn«©sraM 1 5 ^mm-ric t 
t*. TEOS. SOG (;^e>^>y5;^^^) *»^!& 30 

[0094] Ate. @ 8 ( c ) {Cij^-rxS-C. h 

(ommi)mmri>i^ -ctj^c ^ c <h cc j: ip . mrm: 1 5 ?r 
<fc *] fe^ii**ft e*>&JBraiS 1 5 ^m^th ctifi 

[0095] 'AliC. ^8 ( d ) {CTj^fXflt?, Ui^;^ h 
■77.i7 \ 9«:l»*l/. Sffi±K:l^2©7j<^v<';Tlll 1 40 

5J:^>Cc. fi-3||lcD7K^^<';TM8iSM-r2.^^>tc 
[0 0 9 6 ] ig^L^T, ±13^1 ®iJ{5i:^ft©07 (b) 

2. »2©7KS-'<>;tmi ifcic/eraMi s^miit/ 

X. ±spm®i occsi]^-r€.Si^7L*pgpu7dt. 
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Mm \2, m\ ©7J<^/^• y 8 te J: tX^ 1 OJgJ^Hi 5 

^-WjiUT, MO s h i>Tr (oi^m&^miit& 
nmm 2 tcsis-r-ss^jL^riap otc^. smrtcc a» 

[0097]fim. =i>dfi' h:/^^! 3*jJ:c;i 6 

[0 09 8] -»3©i^ig:^- 
a9*^J:c/^l 0^#ML'tt*s6. M3©S8j»:^*lft 

[0099] m9 (a) (CTj^-rXfir-. 

ffi s ±(c s T I »mmm 3 ^j^bk u/ctt. s 

±tcy- hffigiJS {:?;|SI5^) y- Ute^MJbtcSit 
-r-&giiSS:^iKJmMii2 i*>6,i5cSMOS h 
5<!:mi©**''<yr)®8 i=lr)««::l»-r-5.. 

[0100] -XVi. -m 1 ©^K«>'^• i; tJK8 *$ 1 © 
«>iit)B!5 UT. lSi«a:F*Eiill£liMJ^2 ©-:^«c 

^ tC - > C i «C J: T JitCffJfiS-r ■!> . J^C 

*5. :*3^ifeffJ,«-C«Tgpme7 <i:^S*6i»M9*l51B#x 

/c, ±g|5«Sl O^^S*ISPi-r*mitK:oti-ciE-< 
X(,>*5>5. TSBmS7^SS^S^Di-r-2)>-try-b;U+ 

[0101] yi^fc. 09 (b) KiTSTXst:-, s^tc 

foffi©®raMl5^. 7 0-jgtt©^Ji?J^cO,tej;o'T 
-Hm^i:.k\\t. fiSj®X?i4c*5W-5,agB4 0 0*Ci® 

ffi©ep^Ki 5 4j^^-r-5c<»:*spitt-c*^>. tjiis, m 
mmm'?:'^its-^tj:\.>tm (mxii. sog (;^b-> 

•5. 

[0102] SSJitClS 2 ©*^^^• y 7J® 1 1 

Jf $ 5 0 n m?igtc5fjfi!tr 5. *tiit*ffit-«, S 
MlSfOffl©MPfllS 1 5*s?efi5ci3nTI,^S©T\ m2©7j< 
^7-( y 7ii 1 1 *C V DSi 0 i>^^U^<0!k-c^h 
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[0103] S9 ( c) ^ffktx^^v. 

^ * «; + 3^ c ^tss-r i>mmx9^<ommm i 

[0104] ;XiC. 010 ( a ) «:^-rXfi-C. WSLAl 
tCB3CD*^>'<';TM3 0%. /1$5 OnmgjgiCjfJfiS; 10 

[0105] VK^. 010 ( b ) tC^-rXfir\ ±iBH 
9(c) Cc^rxS-CflJ^L/cp'-t •;-fe;l/+-t'-'SV3fC 

Tm3 0*»63iC^1?->f F*?^-;U3 l^^^T^c 

[0106] ja±<3D3 ws<DiJS:&?s©i^m)&^^fijffl 
[0107] (^?fj,«3 ) a 1 1 ^mmj&m(Oji 20 

[0108] :^mM'Bm(0^^ -J -b;l/3 0 0 1^. ±iB^ 
(c) tc^-rj:/5tc. r3>^^ h:7*^yi 6:^i^t:f e>n 

j^X'^j^c^o 011 (c) r^^^nn^^jcci 

[01 09] II1<D7K*^'v*i;tJS8«. SiN^/cJiS 30 
[0110] Ltf^LfX^^h. *^S6?B^oy^';*feiU3 

0 0 -c^. ziiy^^ [-y'^y^i e^K mi ommms t 
m2(omnm\ 2 t^nmr^j^i^mm^nxis^ . 40 

mmmA^j:zj^2 tmm<Dn^i)mfbti^(D(icm^x. 

[0111] Al^. *^g^]|g(D-/^yH2;l/30 0(DS 

[0 1 1 2] s-r. ±nEm:mB!^2(Dmi(om^yjm(o 

06 (a) (c) (CnktJMt. ±<m01M^ntj: 50 
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[0113] ^^ic. 011 (a) w:s-rxiir\ as± 
tc^ 2 'j r® 1 1 ^-^ il? 5 0 n mgatcj^^ 

T^o *K^:&ffitcfc«,^Tfc. ±a<D06 (c) ccs-r 

Xgr^M^lafflCDBP^M 1 bf>mfSL^tiXl>^(DX. 

!kx^^^;<^^v^m^mi^xm^'r^ctf)^x^^. ee 

[0114] ^v^C. 011 ( b ) CCT^-rXflr. 02 CD 

m 1 (D*^^>' y r M a ?ri5i— (d-^x ^ «:flii^-c f 5 x 

[0115] ^^ic. 011 ( c ) cc^-rxfir, 
(.cm2<Dmmmi2^imi^. cMpmrj:^(^^^^m 
itLMk. m2<otmmi 2:hj:umi<o^m5^m 

[0 116]y:Cc. h:?'^^:/! 6CCgM$ti/c 

A 1 i2*Jll 4* ^JK^-r^o 

[0117] :*:^?f^,^<DM^:^fiCcJ:nt^. :3>^>7 

■fy^m^^inxi^^(Dx\ mmmi strnKDym^^^jr 

[0118] {mm^im4 ) 0 1 2 fe<i:o'0 1 3 2^ 
KM0^^T0r*^. 

[01 191012 (fC^fk-r^ ^ cc, :f^ms&mn^(o^'ev 
•feji/4 0 0«. ^^y-bii/h^>e^;^a?cbbr«i^?>n 

[0 12 0] MOS F5>$;^Xi>Tr«. ^^i*S«S 
±tc?i5^$n/cy- h^l ilg?^:^ii$W.t5JMt|l2 

S h^>i^X^7Trti. mii>il.^^mm^ aTf. ST 

i^Bl^iSif^-r-s) 3tcj;-:>rmwtc^Btsn'ri^ 

^0 . S;igS:^$fiiB36£tS«li|62 (D-y5(»atz2y^^ V y' 
=y^\ ^^it\^X\:^v Vmi 4*S183KSnrii-5o MO 

m 1 cDi^jfSJ® 5 i . S fflij*^ ^cD;^ScD«A:te 

[0121] j^^')^)\^^^7^iy^cvx. m\(oym^^ 
asms 7 (Ditcj^ac ? n/c?s^mf*+^i4^ uh^mm 
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?km^^ ij rms^'Mmt^ > b y 6 ^^n^LT 

[0 12 2] m 1 (D^m^< V TMS:hJ:a^ V 
•r/Si/t$fC(5[)±k:«. ^-t 'J-^rJ^^i'>'Si/^5^ CCO±®*5 
-s^imRS^ur^cj^enrt^^p Jip^^i 5co±«: 10 

SraSl 5%S^ :m2cZ)7K^^^*';TKl 1 

[0 12 3] ish^cm2(D7m^^vTmi i<D±icm2 

[0124] :t^m:mBmxU. j<^V ^ C 20 

d?). m2<D7Hm^'<ormi i(Dm^mmm^i^±'r^. 

fie-^r. ±fB^MJf5^i tPfiltc. MHMi b(0±ficm 

fSL:^ti^m2<D7Km^^vTmi i\x m^oj^^v-^)^^ 
mm^^xi^^. 

[0125] c(Dm^x{tm2<Dmmmm(^c^vfc^m 
im^^'jrmi KowLMt^ms^^in^. ^i^t-^x. ^20 

[0126] J^cfe. :$:«fe?f^.#.r«TSPm® 7 ^SSa 
mM2t'ri>j^'^')'^)\^^-^^^i^^M^t{yXi>tf^^fy 
[0 1 2 7] Se>tC. :*^J&^tC*5lir. 01 3CC^ 40 

•rj:^tc. Ta5mS7CD[tTiC2»mtt7KiR>'>*yrJSi 8 
[0 128] ccDCtccjcor. JiiEcDjaj^tcmr. 

[0129] 'X^s *IISg^^.<0>-=e tj -fe;!/ 5 0 OOM 

-So 

[ 0 1 3 0 ] 3S-r, 0 1 4 (a ) CC^TXgr. 50 
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mri>^mmx-w^wmm2 tt^htji^uos 

mb^mmr^. y^ic. mKommmb^nmbx. s 
m&T'^^mitmm 2 (D-yff,cmmr mt^mmn l 
fcik. mmwc^'>^7.f'>m^i^ib^^A.xzi>it^ 
vy^ifeimm'^. iRcc. mn\^7m^^vTunt 

7^^)rm \ 8iTSI5m®7 i^Jf^^f 

[0131] @ 1 4 ( b ) cc^-rxff-c. s«± 

tcmiC[>*lR7N'i;r|S8;S:^^b^ TSPmS 7 OftSi^^s 
[0132] i>Ctc. a 1 4 ( c ) (CS^-rXgT. S«Lh 
J:^. TSPmS7:6^feft^Sn^i:5&cS:S*SjgtM9<!:± 
mm^c7^ ^ y L /c*s. J5IJ ^ ^c^T^c o r t)^ 

[0133] ^^tC. ^15 ( a ) CC^rXflT. S«_h 
tC^2CD7Km>'^*VTlll 1^. m^bOnmnm^B&L 

r^. ±Mom 14(c) oc^-rx^-csnsfflffltDn 

1 ?:C V DS<fc ^ ^i^m:^m\^(0!kXm^X^^v 

[0 134]y^^c, y ^h'JV^^y ^^J:ZJ^\'y^:L 

li. -t©T^c^ig'r-6lll(D7k^^^'•;rJg8^^S'r 

[0135] ^15 ( b ) tc7nrxfir\ s«± 

{fcu/cfg. m2cDi»ssMi 2. m2(07m^'^')rm\ i 
*5cfcc/iira^Ki 5^«3iLr. ±a5miii occiimt^ 

3^,^T'=l>^5^^' h:7'^i^l 3€:?f$^T^. m^r. ^2 
©je^J^l 2fcJ:0'^ ICDJfe^MS^SiiL/r. MOS 
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[0 13 6] ^x&c, by'^^i ei^mm^tifc 

[0 1 37] jaioi^cc. ^mmBm(D^^v-^)i5 
0 0 (Dm^-Jsmcr)i^rj^^fcf)^. mi 4 ( a ) ec^-r 

[0 138} rmn^i^^mm^ntt^^'tV'^ji^ 

[0139] «±^ciE-<;rclQm^l 1 -4 -C^. T^M 

i^^ammm 2 u:mm ^nxi^^ m&^mr ^ho^m 

mi^fctf^s >^mM{t. T^m^l i)^:K^tj:'^^\^y'\y- b 
tfji-yX^^. ±imm 6f)^^^:fYLXMOSh'y 

>t^:^^T rcD-i^i&m^nmiMmmz^cmm^tixi,^ 
[ 0 1 4 0 ] */c, ]^A±Ky^^fcmmm 1 -4 X\t. 20 
mni^fci^^. ^mm{^mAi)^hBi&'^tix\.^^m^^c 
^ifinhti^. mmmm2(oM.wmtzm^t\yx\t. 

K^ho>ef^A^. S r B i ,TaaO,Jg. mtiy)\^ 
zx::.^Kt9^^ly^'^tsmim (PZT) ;e>:>63^JC-2>S. 
iS<t^>i^>it>;l/nj^^Acb^i$r>^$ti'K{tJa (P 
LZT) ;:)^6?:C'5M^(0^;iJK^. ^iy^)\ymmtu 

[0141] tj:^. vj}L\^c^-<fcmm^m \ ---Axu. 

[ 0 1 4 2 ] ^/c. tt±CciE-</c^?f^,^ 1 ~4'C«. 

[ 0 1 4 3 ] $/c, ti±tciS-</cJg56?f^S§ 1 -'4r«. 
TSSmS 7 *5 <t 1 0 <b or . gSI6^M9 tc 

ST-S^^HitcF tJS. I rM. T i NM:5>^Sri$n 

i Nlg0f^i*:>iDK:T i JS^fflur fecfcl>o 50 
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[0 144] ^\(oimf^')ym^^xx^m2.<07y.m^^ 
uTMi \(om^L\uX\x. im^^')y\%<DmA 

A 1 ,0,. T i T i A I N. T i S i N. Ta 
Ta A I NfcJciyfTaS i N^ci') 

[0145] 

^„ 

[HiBofffim^cuiqg] 

[02] 02». lllfSff5Sll<D^^yH2;U;&5#^^^^ 
[las] EI3(S. :$:|%0^(D^^y-fe;i/*5j:O*tiet^(D>-=e 

[^4] El4tt. Hife^esno^-^ey-fe/i/CD^Tra* 

[05] 05», |ISfeJ^^2©^^y-feJl/+i'>'N'->^* 

ffix. ^ ^ y 42 ^ii^-r 0 r ^ ^ , 

[116] 116«. mMWm2<0:^^^)^)\^(0^rmt^ 

m:tjjmxwmx^^. 

[117] ^7«. SI*fe?BI§2<Dy^y42;l'CDi2ji7Jj4^ 

m:t'xmismmx^^. 

[0 8] ElStt, IISfe?^Ss2<Dy-ty-ir;KDSS:&j*^ 
[0 9] 09«. ^lfeJf^ill2(D^-ty42;l/©i33t^ffi^ 
[01O]01O«. IIJfeJBjS2(Dy^y42;KDSiig* 

ffi^^t-XgBfE0rA^o 
[01 1 ] 01 1», IISfe^.fl3CD^^y-fe;KDSBg:& 

[012]012«, 2t:||JfeJ^Mcoy'=ey42;b=^-t'^^>^ 
^5? -5 ^ ^ y 'fe;I/CDWffi0=S:^T0r ^ 5o 
[013]013«, *l|]^?g®.cDy^y■fe;^^i^/^■-> 
^-^e y 42;i/CD»Tffi0^^f 0r*^o 

[014]014ti. ^?&^4fD-^^y-t2>^KD£ijt7^ 
ffi«:aTX§»T®0'C*So 

[015]015». ll5fe?BSS4CD-^^y42;l/CDSi^7? 
ffi€:«TX?i»TM0'C*^o 

[0 1 6 ] 0 1 6 tt. Se*(D-^ y H2;U?r^-riKM0-C 
[01 7] 01 7fri, afc*(D>^^y-fe;l'Jgr^-rKS0r 
[0 1 8 ] 01 8tt. S£3RcDy-t y42;l/3&5<ix.^>^y 

1 ^-hms 
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m^biL^^mmm ( s t i ^mmm 

13. 16 zi\^^^ Y-fy^ 
111 (DtK^/^ 'J rM 



2 
3 
4 
5 
6. 
7 
8 

9 ? 

1 0 ±gi5m@ 

1 1 ||2c^>*^^^'';TBi 
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12 |g2<Diffii^ 
14. 1 4 ' A 1 

1 5 mfm, 

1 8 »Si**^>^'yTlS 

1 9 Ui^;^ V^Ts^ 
3 0 ll3<D7K^M*i;yj^ 
3 1 if^FO*-;!/ 

1 0 0. 2 00, 3 00, 400. 500, 1 0 00, 

110 0 
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(14) 



!^gg 2003-68987 



[1^5] [117] 



200 




(15) 



2003-68987 





(16) 



!t$g8 2003-68987 




(72)f&?9^ ^f|5F*9 ^UM Fa?-iK(##) 5F083 FR02 GA21 GA25 3A14 3A15 

AliRiffP^*rfaA^P^*100^fl& tBT^S 3A17 3A35 3A36 JA38 3A39 

SUttSe^ttl^ 3A40 m06 M/U7 M^20 PR18 

PR21 PR22 PR23 PR40 



